Background and Purpose: Recent investigations indicated that degradation fragments of angiotensins could be involved in the regulation of the cerebral circulation and that their effects might be mediated by prostaglandins. The present study was designed to examine the effect of angiotensin-(1-7), a major endogenous heptapeptide fragment, on cerebral arteriolar diameter and compare it with the octapeptide angiotensin II, and further to determine whether prostaglandins mediate their effects.
It has been found that angiotensins, including those circulating in blood and those produced in the brain vasculature, play a role in the regulation of the cerebral microcirculation."2 Recent investigations revealed that the degradation fragments of angiotensins could be also involved in this regulation.3'4 Angiotensin-(1-7) [Ang-(1-7)], a major endogenous heptapeptide fragment produced in amounts equal to or greater than the octapeptide angiotensin II (Ang II) in the brain,5-7 has been found to be similar to Ang II in some biologic activities such as causing hypotension and bradycardia,8 exciting neurons,9 and stimulating vasopressin release from neurohypophysial explants.10 Further, other studies suggested that the effects of angiotensins and their other degradation fragments on cerebral circulation may be mediated by prostaglandins,11-13 and Ang-(1-7) increased prostaglandin (PG) E2 synthesis in vasa deferentia with a potency equivalent to that of Ang II.14 From the above findings, it could be hypothesized that Ang-(1-7) may play a role in the regulation of cerebral arteriolar diameter, as apparently Ang II does, and its effect may be mediated by dilator prostaglandins.
The purposes of the present study were (1) to examine the effect of Ang-(1-7) on cerebral arteriolar diam-Materials and Methods Seventeen newborn piglets of either sex weighing 1.2 to 2.0 kg were anesthetized with sodium thiopental (30 mg/kg IP) and then a-chloralose (75 mg/kg IV). Supplemental doses of a-chloralose were injected to maintain the required level of anesthesia. The piglet was intubated and artificially ventilated with room air. A femoral artery and vein were cannulated with PE-90 tubing. Arterial blood samples were taken regularly from the femoral artery to measure blood gases, and the Pco2, pH, and Po2 were maintained within the normal physiological range. The rectal temperature was maintained at 37±1°C with a water circulation heating pad and a digital thermometer.
The piglet's head was fixed in a stereotaxic apparatus, the scalp was cut, and the connective tissue over the parietal bone was removed. Small hemorrhagic holes in the bone were sealed with bone wax, and an opening 19 mm in diameter was made in the left parietal bone. The dura was cut and reflected over the skull. As previously described,'5 a stainless steel and glass cranial window with three ports was put into the opening, sealed with bone wax, and cemented with dental acrylic. The We did not see the significant cerebral vasoconstriction induced by Ang II that has been found in hamster '9 or in cat.20-22 These conflicting results might represent species variability.4 However, in our experiments one arteriole showed mild constriction during the 10`4 mol/L Ang-(1-7) application, and one arteriole constricted mildly during Ang II application at all concentrations. This kind of phenomenon was also found in rabbit.4 From these results, it could be speculated that, in addition to species differences, there may be other reasons for the conflicting responses to Ang II or Ang- (1-7) . First, the receptors for Ang II are heterogeneously located in the brain,23'24 and Ang-(1-7) was also found to be heterogeneously distributed in the brain.5
Therefore, Ang II and Ang-(1-7) might cause different responses in different vessels. Second, Ang II has been shown to release both vasoconstrictor and dilator prostaglandins from cerebral arteries. 25 Ang-(1-7) has a chemical structure similar to that of Ang II. In our experiment, Ang-(1-7) caused cerebral vasodilation similar to that caused by Ang II, and the vasodilation was also blocked by indomethacin. It was also found that Ang-(1-7) could increase PGE2 synthesis in the vasa deferentia with a potency equivalent to that of Ang Il.14 The results suggest that Ang-(1-7)-induced cerebral vasodilation in piglet may be through the same mechanism as Ang II.
A recent in vitro study suggested that Ang II might cause nitric oxide production by neurons.36 However, if the Ang II-or Ang-(1-7)-induced vasodilation in our experiment was also mainly mediated by nitric oxide, the vasodilation should not be blocked by indomethacin. Thus, it is quite unlikely that Ang II-or Ang-(1-7)-induced vasodilation in piglet was mainly through the nitric oxide pathway.
In summary, Ang-(1-7) and Ang II can cause mild dilation of the cerebral arterioles of piglet. Further, arteriolar dilation appears to be mediated by enhanced production of prostaglandins.
